16      H. CLASSICAL TREATMENT OF THE FIRST AND SECOND LAWS.
body 8 by causing this body to undergo a series of cyclic transformations of the kind known as Carnot's cycle. We shall call H the source K the refrigerator, and 8 the working substance. This latter may'he taken to be, e. g., a mass of gas contained in a cylinder furnished with a piston, and it must be capable of being brought into thermal contact with either H or K. The process consists of
four parts.                                        "                                  .
(1)   The  system  8   starts   at   temperature   t2   and   is   brought, without gain or loss of heat,  to temperature t, by suitable external mechanical actions (e. g. compression).
(2)  The system 8 is placed in thermal contact with the source H and receives from it a certain quantity of heat $1 while its temperature remains constant and equal to tv   •
(3)  The temperature  of the body is allowed to fall to «2 (by expansion) without its receiving or parting with heat.
(4)  The system is brought into contact with the cooler K and its state is allowed to  change until the initial state (i. e. the same volume   as   at   the   commencement)   has   been   obtained.     In   this
process a certain quantity of heat Q% is given to the cooler.
If 8 is a simple system, characterized by the variables 'p9 V (§ 6) the cycle will be represented geometrically by a curvilinear quadrilateral ABCD. In the first process the characteristic point will describe an adiabatic line AB, in the second an isothermal line BO, in the third an adiabatic line GD, and in the
Q                                         V   fourth an isothermal line DA.
rig. 3.                              The work W done in the cycle
is represented by the curvilinear area
All CD, and by the Mayer-Joule Principle it is  equal to the lost heat Qt— Q2 expressed in dynamical units,
Carnot's cycle'is perfectly reversible. If we imagine the characteristic point to describe the same quadrilateral in the order AD OB A, we shall have a cyclic process in which the system (1) receives (^ at temperature t2 from the cooler, (2) undergoes adiabatic changes till its temperature is ^, (3) imparts Q^ at temperature ^ to the source, and (4) is brought back to its initial state by an adiabatic transformation which reduces its temperature to ^.
In this case a quantity of work ^-^is. converted into heat, the area encircled by the representative point in describing the quadrilateral being negative,                                                                - .> &»), an indefinite amount of work may be obtained from them by means of a third intermediate in the form of heat,
